The integer solution of (1) axy + bx + cy = d may be reduced to a factorization. Multiplying (1) by a, adding be to both sides and factoring results in (2) (ax + c)(ay + b) = ad + be .
axy + bx + cy = d may be reduced to a factorization. Multiplying (1) by a, adding be to both sides and factoring results in (2) (ax + c)(ay + b) = ad + be .
If n is a factor of ad + be and a divides n -c, the integer solution of (1) is (3) x = (n -c)/a , y = (m -b)/a where mn -ad + be .
2. Amicable Numbers. Method I. An amicable pair, (ni, n2) is defined by (4) o-Oni) = a(n2) = ni + 7i2
where a denotes the divisor sum function [1] . If we let given by (3) observing that (10b) has a solution if and only if (10a) has a solution and requiring N < M to avoid duplication in view of p, q symmetry of (8). AU p, q thus found are checked for primality by a sieve algorithm. When p and q are both primes, r is computed by (7) and checked for primality. The procedure is programmed in fixed-point arithmetic in order to find quickly the rather small number of integer solutions of (7) to be checked for primality. A and B are initially selected such that A/S + B/T > 1.
Limitations on fixed-point word size (47 bits for the 1604) made a systematic and exhaustive search impossible. The procedure was also programmed in floating-point arithmetic (75 bits), but slow running speed limited usefulness of this version. Another fixed-point version utilizing a preliminary extraction of common factors at appropriate stages of the calculations seems promising in extending the search to larger numbers, especially since faster machines are already available and still faster machines will be in the near future.
Method II. This method is less general than the first method described herein but may be of use when computer word-size limitations vitiate Method I. Its general plan is to eliminate a suitable variable from a specific form of Eqs. (4) and to derive inequalities bounding remaining variables in the resulting single equation. The following example illustrates this technique :
(11) Let 7ii = Epqr and n2 = Es, where p, q, r, s are primes relatively prime to E.
Then denoting a(E) by S, we have (12) S(p +l)(q+ l)(r + 1) -Sis + 1) = E(pqr + s) .
Eliminating s and solving for r there result From symmetry and since p, q, r are assumed distinct and we are interested ultimately only in prime p, q, r, we take (18a) r > q + 1 and (18b) q>P+ 1.
(18a) and (14) give an inequality quadratic in q from which, solving for q,
From (18b) and (19) (20) p < 3(5 -E)/(2E -S) .
The procedure treats E as an arbitrary input datum subject to (17). In practice it is chosen to obey additional criteria depending on what is being sought. Then (16) and (20) bound p, and (15) and (19) bound q in a (p¿, qn) domain. The detailed course of the procedure at this point may vary depending on machine and programming limitations. Suffice it to say that as many prime p, q, r as feasible are found using (14)- (20) and a combination of table look-up and sieve routines.
Routines for many specific forms of (4) were programmed and run with varying degrees of success. It should be noted here that amicable pairs are impossible for some forms; consider, for example, the form ni = Epq, n2 = Er2. For this form (p + l)(q + 1) = r2 + r + 1, which is odd for any r. But (p + l)(q + 1) cannot be odd if p and q are distinct primes.
The 264 new pairs of amicable numbers found are listed in Table I according to Escott's classification [2] . Escott [2] , Poulet [3] and Garcia [4] list all known pairs prior to those here given.** In Table 1 an amicable pair, «i, n2 is given simply as ni, n2 unless tu and n2 have a greatest common divisor, u > 1, in which case the format is u, ni, n2. All numbers are in fully decomposed form with E denoting exponentiation, e.g., pair 2 in conventional notation is 23-19-83-137-21865ll 2s-19-137-18366767 / ' 
